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CIRCUIT BREAKERS AND FUSIBLE SWITCHES — LOW VOLTAGE 
SECTION 16475 
SECTION 16475 
CIRCUIT BREAKERS AND FUSIBLE SWITCHES — LOW VOLTAGE 
PART 2 PRODUCTS 
2.01 MANUFACTURERS 
A. Cutler-Hammer 
B® 
C. = 
The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 
2.02 POWER CIRCUIT BREAKERS — MAGNUM DS 


A. 


Protective devices shall be “ [fixed] [drawout] low-voltage power air-circuit breakers, Cutler- 
Hammer type Magnum DS or approved equal. Frame ratings shall be 800, 1600, 2000, 3200, 
4000, or 5000 amperes. The 800, 1600, 2000 and 3200 ampere frame power circuit breakers 
shall provided in the same physical frame size, while 4000 and 5000 ampere frame power 
circuit breakers shall be provided in a second physical frame size. Both physical frame sizes 
shall have a common height and depth. All breakers shall be UL listed for application in their 
intended enclosures for 100% of their continuous ampere rating. 


Breakers shall be “[manually operated (MO)] [electrically operated (EO)] as indicated on the 
drawings. 


Electrically operated breakers shall be complete with *[120V AC] [24V DC] [12 V DC] [240V 
AC] [48V DC] [250V DC] motor operators, the charging time of the motor shall not exceed 6 
seconds, “[close/open pushbuttons] [control switch], plus red and green indicating lights to 
indicate breaker contact position. *[DC source shall be supplied from a remote battery 
system] [AC source shall be taken from a “(remote source) (control power transformer 
internal to the switchgear assembly)]. 


. All circuit breakers shall have a minimum symmetrical interrupting capacity of * [42,000] 


[65,000] [85,000] [100,000] amperes. To assure a fully selective system, all circuit breakers 
shall have 30-cycle short-time withstand ratings equal to their symmetrical interrupting 
ratings through 85,000 amperes, regardless of whether equipped with instantaneous trip 
protection or not. 


All power circuit breakers shall be constructed and tested in accordance with ANSI C37.13, 
C37.16, C37.17, C37.50, UL 1066 and NEMA SG-3 standard. The breaker shall carry a UL 
label. 


“ Note to Spec. Writer — Insert data in blanks 
* Note to Spec. Writer — Select one 
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Main power circuit breakers shall be provided with trip units as specified in paragraph 2.03 
= through * : 


. *Tie power circuit breakers shall be provided with trip units as specified in paragraph 2.03 


~ through * : 


To facilitate lifting, the power circuit breaker shall have integral handles on the side of the 
breaker. The power circuit breaker shall have a closing time of not more than 3 cycles. The 
primary contacts shall have an easily accessible wear indicator to indicate contact erosion. 


The power circuit breaker shall have three windows in the front cover to clearly indicate any 
electrical accessories that are mounted in the breaker. The accessory shall have a label that 
will indicate its function and voltage. The accessories shall be plug and lock type and UL 
listed for easy field installation. They shall be modular in design and shall be common to all 
frame sizes and ratings. 


The breaker control interface shall have color-coded visual indicators to indicate contact 
open or closed positions as well as mechanism charged and discharged positions. Manual 
control pushbuttons on the breaker face shall be provided for opening and closing the 
breaker. The power circuit breaker shall have a “Positive On” feature. The breaker flag will 
read “Closed” if the contacts are welded and the breaker is tripped or opened. 


The current sensors shall have a back cover window that will permit viewing the sensor 
rating on the back of the breaker. A rating plug will offer indication of the rating on the front of 
the trip unit. 


A position indicator shall be located on the faceplate of the breaker. This indicator shall 
provide color indication of the breaker position in the cell. These positions shall be Connect 
(Red), Test (Yellow), and Disconnect (Green). The levering door shall be interlocked so that 
when the breaker is in the closed position, the breaker levering-in door shall not open. 


Each power circuit breaker shall offer sixty (60) front mounted dedicated secondary wiring 
points. Each wiring point shall have finger safe contacts, which will accommodate #10 AWG 
maximum field connections with ring tongue or spade terminals or bare wire. 


“For drawout applications the breaker cell shall be equipped with drawout rails and primary 
and secondary disconnecting contacts. The stationary part of the primary disconnecting 
devices for each power circuit breaker shall consist of a set of contacts extending to the rear 
through a glass polyester insulating support barrier; corresponding moving finger contacts 
suitably spaced shall be furnished on the power circuit breaker studs which engage in only 
the connected position. The assembly shall provide multiple silver-to-silver full floating high- 
pressure point contacts with uniform pressure on each finger maintained by springs. 


1. The secondary disconnecting devices shall consist of plug-in connectors mounted on the 
removable unit and engaging floating plug-in connectors at the front of the compartment. 
The secondary disconnecting devices shall be gold-plated and pin and socket contact 
engagement shall be maintained in the “connected” and “test” positions. 


2. The removable power circuit breaker element shall be equipped with disconnecting 
contacts, wheels and interlocks for drawout application. It shall have four (4) positions: 
CONNECTED, TEST, DISCONNECTED, and REMOVED all of which permit closing the 
compartment door. The breaker drawout element shall contain a worm gear levering “in” 
and “out” mechanism with removable lever crank. Mechanical interlocking shall be 


“: Note to Spec. Writer — Insert data in blanks 
* Note to Spec. Writer — Optional 
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provided so that the breaker is in the tripped position before levering “in” or “out” of the 
cell. The breaker shall include an optional provision for key locking open to prevent 
manual or electric closing. Padlocking shall secure the breaker in the connected, test or 
disconnected position by preventing levering. 


Note to Spec. Writer: 
Insert applicable trip unit spec. into paragraph 2.03 below from section 16904 as follows: 


Digitrip RMS520 — Basic protection select paragraph 2.05 A through H 


Digitrip RMS520M — Basic protection with local current metering select paragraph 2.05 A 
through J 


Digitrip RMS 520MC - Basic protection with local current metering and remote 
communications. Select paragraph 2.05 A through K. 


Digitrip RMS1150 — Advanced protection, metering, LED display and remote 
communications select paragraph 2.05 A through | and K through W) 


2.03 TRIP UNITS 


2.04 POWER CIRCUIT BREAKERS - DSIl 


A. 


Protective devices shall be “ [fixed] [drawout] low-voltage power air-circuit breakers, Cutler- 
Hammer type DSI! or approved equal. Frame ratings shall be 800, 1600, 2000, 3200, 4000, 
or 5000 amperes. All breakers shall be UL listed for application in their intended enclosures 
for 100% of their continuous ampere rating. 


Breakers shall be “[manually operated (MO )] [electrically operated (EO)] as indicated on the 
drawings. 


Electrically operated breakers shall be complete with *[120V AC] [240V AC] [48V DC] [125V 
DC] [250V DC] operators, “[close/open pushbuttons] [control switch], plus red and green 
indicating lights to indicate breaker contact position. “[DC source shall be supplied from a 
remote battery system] [AC source shall be taken from a “(remote source) (control power 
transformer internal to the switchgear assembly)]. 


. All circuit breakers shall have a minimum symmetrical interrupting capacity of *[380,000] 


[42,000] [50,000] [65,000] [85,000] [200,000] amperes. To assure a fully selective system, all 
circuit breakers shall have 30-cycle short-time withstand ratings equal to their symmetrical 
interrupting ratings, regardless of whether equipped with instantaneous trip protection or not. 


Where circuit breakers are equipped with current limiters, the combination shall have short- 
time ratings in accordance with the characteristics of the limiter selected. 


All ratings shall be tested to the requirements of ANSI C37.20.1, C37.50 and C37.51 and UL 
witnessed and approved. 


. Main power circuit breakers shall be provided with trip units as specified in paragraph 2.05 


® through ®__, Digitrip *[RMS] [OPTIM] =___. 


* Note to Spec. Writer — Select one 
“ Note to Spec. Writer — Insert data in blanks 
* Note to Spec. Writer — Select one 
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*Tie power circuit breakers shall be provided with trip units as specified in paragraph 2.05 
= through * , Digitrip “ [RMS] [OPTIM] * . 


“Feeder power circuit breakers shall be provided with trip units as specified in paragraph 
2.05 * through * , Digitrip * [RMS] [OPTIM] * : 


“Power circuit breakers, where indicated on the drawings, shall include current limiters. 
Limiters shall be integrally mounted on 800-, 1600- and 2000-ampere breakers. For 3200- 
ampere and 4000-ampere breakers, limiters shall be mounted on a separate drawout limiter 
truck. Current limiters shall be coordinated with the breaker trip device, so as to avoid 
unnecessary blowing of the current limiters. Breakers shall include an anti-single-phase 
device that will trip the breaker in the event of a blown limiter, indicate from the front of the 
breaker which limiter is blown, and prevent the breaker from being re-closed on a single- 
phase condition due to missing or blown limiters. 


1. Current limiters which are integrally mounted with breaker shall be inaccessible until the 
breaker is completely withdrawn from its compartment assuring complete isolation. 
Current limiters mounted on a separate fuse truck shall be key interlocked with the 
breaker to prevent withdrawing or insertion unless the breaker is locked open. 


2. Power circuit breakers with current limiting fuses shall have a 200,000-ampere RMS 
symmetrical interrupting capacity at 600 volts and below. 


*<For drawout applications the breaker cell shall be equipped with drawout rails and primary 
and secondary disconnecting contacts. The stationary part of the primary disconnecting 
devices for each power circuit breaker shall consist of a set of contacts extending to the rear 
through a glass polyester insulating support barrier; corresponding moving finger contacts 
suitably spaced shall be furnished on the power circuit breaker studs which engage in only 
the connected position. The assembly shall provide multiple silver-to-silver full floating high- 
pressure point contacts with uniform pressure on each finger maintained by springs. 


1. The secondary disconnecting devices shall consist of floating fingers mounted on the 
removable unit and engaging flat contact segments at the rear of the compartment. The 
secondary disconnecting devices shall be silver-plated and sliding contact engagement 
shall be maintained in the “connected” and “test” positions. 


2. The removable power circuit breaker element shall be equipped with disconnecting 
contacts, wheels and interlocks for drawout application. It shall have four (4) positions: 
CONNECTED, TEST, DISCONNECTED, and REMOVED all of which permit closing the 
compartment door. The breaker drawout element shall contain a worm gear levering “in” 
and “out” mechanism with removable lever crank. Mechanical interlocking shall be 
provided so that the breaker is in the tripped position before levering “in” or “out” of the 
cell. The breaker shall include a provision for padlocking open to prevent manual or 
electric closing. The padlocking shall also secure the breaker in the connected, test or 
disconnected position by preventing levering. 


* Note to Spec. Writer — Optional 
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Note to Spec. Writer: 
Insert applicable trip unit spec. into paragraph 2.05 below from section 16904 as follows: 


Digitrip RMS510 — Basic protection (Paragraph 2.03 A through J) 
Digitrip RMS610 — Same as 510 plus local current display (Paragraph 2.03 A through N) 


Digitrip RMS810 — Same as 610 plus energy monitoring/display and remote 
communications (Paragraph 2.03 A through R) 


Digitrip RMS910 — Same as 810 plus voltage, power factor and harmonic analysis and 
display (Paragraph 2.03 A through S) 


Digitrip OPTIM 750 — Programmable curve shaping, load monitoring, and communications 
(Paragraph 2.04 A through O) 


Digitrip OPTIM 1050 — Same as 750 plus power and energy monitoring, harmonic 
monitoring and analysis (Paragraph 2.04 A through R) 


2.05 TRIP UNITS 


2.06 INSULATED CASE CIRCUIT BREAKERS 


A. 


Protective devices shall be “[drawout] [fixed] insulated case circuit breakers, Cutler- 
Hammer type SPB or approved equal. Frame ratings shall be 400, 800, 1200, 1600, 2000, 
2500, 3000, 4000 or 5000 (fixed only) amperes. All breakers shall be UL listed for application 
in their intended enclosures for 100% of their continuous ampere rating. 


Breakers shall be manually operated (MO) unless electrically operated (EO) is indicated on 
the drawings. The breaker control face plate shall include color-coded visual indicators to 
indicate contact OPEN and CLOSED positions as well as mechanism CHARGED and 
DISCHARGED positions. Manual control pushbuttons on the breakers face shall be provided 
for “opening” and “closing” the breaker. 


. Electrically operated breakers shall be complete with “[OPEN/CLOSE pushbuttons on the 


breaker face] [control switch] plus red and green indicating lights to indicate breaker contact 
position. 


. Insulated case circuit breakers shall have a minimum symmetrical interrupting capacity of 


*[50,000] [65,000] [100,000] amperes RMS at rated voltage and a minimum short-time 
ranging of * [25,000] [35,000] [65,000] amperes RMS symmetrical. 


A selective override circuit shall be provided on breakers having short-time adjustments but 
without instantaneous adjustments that will allow selectively up to its RMS symmetrical 
short-time rating. This selective override circuit shall allow the breaker to ride through a fully 
offset (asymmetrical) fault equal to its RMS symmetrical short-time rating in a system having 
an X/R ratio of 6.6 with a maximum single-phase peak current of 2.3 times the RMS 
symmetrical short-time ranging. No deviations from this specification shall be acceptable. 


All breakers shall be provided with a true, two-step stored energy mechanism providing a 
maximum of five-cycle closing. All the energy required for closing the breakers shall be 


* Note to Spec. Writer — Select one 
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completely stored and held in readiness pending a release to close action. Manually operated 
breakers shall be convertible to electrical operation by insertion of an internally mounted 
motor operator without voiding UL label. Both manually and electrically operated breakers 
shall have multiple charge/close provisions providing the following possible sequence: 
Charge-close-recharge-open-close-open. As a safety feature, provisions shall be available to 
manually discharge the stored energy without closing the breakers. Anti-pump provisions 
shall be provided as standard for electrically operated breakers and optional for manual 
breakers with spring release solenoids. 


The insulated case breakers shall have high-endurance characteristics being capable of no- 
load and full-load interruptions at rated current equal to or exceeding the UL endurance 
ratings for molded case breakers without maintenance. 


Main insulated case breakers shall be provided with trip units as specified in paragraph 2.07 
ie through * : 


*Tie insulated case breakers shall be provided with trip units as specified in paragraph 2.07 
= through * : 


*<Drawout Circuit Breaker 


1. For drawout applications, each individual circuit breaker compartment, or cell, shall be 
completely segregated from adjacent compartments for sections by means of barriers. It 
shall be equipped with drawout rails and primary and secondary disconnecting contacts. 
Current transformers for instrumentation shall be located within the appropriate breaker 
cells. 


2. The stationary part of the primary disconnecting devices for each power circuit breaker 
shall consist of a set of contacts extending to the rear through a glass polyester 
insulating support barrier; corresponding moving finger contacts suitably spaced shall be 
furnished on the power circuit breaker studs which engage in only the connected 
position. The assembly shall provide multiple silver-to-silver full-floating high-pressure 
point contacts with uniform pressure on each finger maintained by springs. Each circuit 
shall include the necessary three-phase bus connections between the section bus and 
the breaker line side studs. 


3. The secondary disconnecting devices shall consist of male pin connectors mounted on 
the removable unit and engage floating, female pin connectors on the side of the 
compartment. The secondary disconnecting devices shall be silver-plated and sliding 
contact engagement shall be maintained in the CONNECTED and TEST positions. 


4. The removable power circuit breaker element shall be equipped with disconnecting 
contacts, wheels and interlocks for drawout application. It shall have four positions, 
CONNECTED, TEST, DISCONNECTED, and REMOVED The breaker drawout element 
shall contain a worm gear levering “in” and “out” mechanism with removable lever crank. 
Mechanical interlocking shall be provided so that the breaker is in the tripped position 
before levering “in” and “out” of the cell. The breaker shall include a provision for 
padlocking open to prevent manual or electric closing. The padlocking shall also secure 
the breaker in the CONNECTED, TEST, or DISCONNECTED position by preventing 
levering. 


“: Note to Spec. Writer — Insert data in blanks 
* Note to Spec. Writer — Optional 
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Note to Spec. Writer: 
Insert applicable trip unit spec. into paragraph 2.07 below from section 16904 as follows: 


Digitrip RMS510 — Basic protection and curve shaping (Paragraph 2.03 A through J) 
Digitrip RMS610 — Same as 510 plus local current display (Paragraph 2.03 A through N) 


Digitrip RMS810 — Same as 610 plus energy monitoring/display, and remote 
communications (Paragraph 2.03 A through R) 


Digitrip RMS910 — Same as 810 plus voltage, power factor and harmonic analysis and 
display (Paragraph 2.03 A through S) 


Digitrip OPTIM 750 — Programmable curve shaping, load monitoring, and communications 
(Paragraph 2.04 A through O) 


Digitrip OPTIM 1050 — Same as 750 plus power and energy monitoring; harmonic 
monitoring and analysis (Paragraph 2.04 A through R) 


2.07 TRIP UNITS 


2.08 MOLDED CASE CIRCUIT BREAKERS — 1200A AND BELOW 


A. 


Protective devices shall be molded case circuit breakers with inverse time and 
instantaneous tripping characteristics and shall be Cutler-Hammer type Series C or 
approved equal. 


Circuit breakers shall be operated by a toggle-type handle and shall have a quick-make, 
quick-break over-center switching mechanism that is mechanically trip-free. Automatic 
tripping of the breaker shall be clearly indicated by the handle position. Contacts shall be 
nonwelding silver alloy and arc extinction shall be accomplished by means of DE-ION arc 
chutes. A push-to-trip button on the front of the circuit breaker shall provide a local manual 
means to exercise the trip mechanism. 


. Circuit breakers shall have a minimum symmetrical interrupting capacity as indicated on the 


drawings. 


. Circuit breakers *[250-] [400-] [600-] [800-]Jampere frame and below shall be Cutler-Hammer 


type Series C with thermal-magnetic trip units and inverse time-current characteristics. 


Circuit breakers *[400-] [600-] [800-Jampere through 1200-ampere frame shall be Cutler- 
Hammer type Series C with microprocessor-based RMS sensing trip units. 


*<Ground fault protection shall be provided where indicated. 
“Where indicated circuit breakers shall be UL listed for series application. 
“Where indicated circuit breakers shall be current limiting. 


“Where indicated provide UL listed circuit breakers for applications at 100% of their 
continuous ampere rating in their intended enclosure. 


* Note to Spec. Writer — Select one 
* Note to Spec. Writer — Optional 
* Note to Spec. Writer — Optional 
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Note to Spec. Writer: 


Insert applicable trip unit spec into paragraph 2.09 below from section 16904 as follows: 
For all breakers: 


Digitrip 310 -- Basic Protection (Paragraph 2.02 A through G) 


--©OR aa 
For 400 amperes and above, the following are available: 
OPTIM 550 — Programmable (Paragraph 2.04 A through M) 
OPTIM 550 — Programmable with communications (Paragraph 2.04 A through N) 


OPTIM 750 — Programmable with communications, current display (Paragraph 2.04 A 
through O) 


OPTIM 1050 — Same as OPTIM 750 plus energy, power factor, harmonic data (Paragraph 
2.04 A through R) 


2.09 TRIP UNITS 


2.10 MOLDED CASE CIRCUIT BREAKERS -- ABOVE 1200A 


A. 


= G@ mm Mm 


Protective devices shall be molded case circuit breakers with inverse time and 
instantaneous tripping characteristics and shall be Cutler-Hammer type Series C or 
approved equal. 


Circuit breakers shall be operated by a toggle-type handle and shall have a quick-make, 
quick-break over-center switching mechanism that is mechanically trip-free. Automatic 
tripping of the breaker shall be clearly indicated by the handle position. Contacts shall be 
nonwelding silver alloy and arc extinction shall be accomplished by means of DE-ION arc 
chutes. A push-to-trip button on the front of the circuit breaker shall provide a local manual 
means to exercise the trip mechanism. 


Circuit breakers shall have a minimum symmetrical interrupting capacity as indicated on the 
drawings. 


Circuit breakers 1600-ampere through 2500-ampere frame shall be Cutler-Hammer type 
Series C with microprocessor-based RMS sensing trip units. 


*<Ground fault protection shall be provided where indicated. 
“Where indicated circuit breakers shall be UL listed for series application. 


. *Where indicated circuit breakers shall be current limiting. 


“Where indicated provide UL listed circuit breakers for applications at 100% of their 
continuous ampere rating in their intended enclosure. 


* Note to Spec. Writer — Select one 
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Note to Spec. Writer: 
For 1600-ampere through 2500-ampere breakers: 


Insert applicable trip unit spec. into paragraph 2.11 below from section 16904 as follows: 


Digitrip RMS310 — Basic protection (Paragraph 2.02 A through G) 


Digitrip RMS510 — Same as 310 plus additional curve shaping (Paragraph 2.03 A through 
J) 


Digitrip RMS610 — Same as 510 plus local current display (Paragraph 2.03 A through N) 


Digitrip RMS810 — Same as 610 plus energy monitoring/display and remote 
communications (Paragraph 2.03 A through R) 


Digitrip RMS910 — Same as 810 plus voltage, power factor and harmonic analysis and 
display (Paragraph 2.03 A through S) 


Digitrip OPTIM 750 — Programmable curve shaping, load monitoring and communications 
(Paragraph 2.04 A through O) 


Digitrip OPTIM 1050 — Same as 750 plus power and energy monitoring, harmonic 
monitoring and analysis. (Paragraph 2.04 A through R) 


2.11. TRIP UNIT 


2.12 ACCESSORIES 
A. Provide shunt trips, bell alarms and auxiliary switches as shown on the contract drawings. 


2.13 BOLTED PRESSURE SWITCHES 
A. Protective devices shall be bolted pressure contact-type and shall be UL listed. 


B. Fusible switches shall be furnished with class L fuse clips. Switch contact interrupting 
capacity shall be twelve (12) times the continuous rating of the switch. 


C. Fuse access door shall be mechanically interlocked with the operating handle and shall have 
provisions for padlocking the switch in the open position. 


D. The switch shall utilize a stored energy deadfront mechanism compressed and released by 
the operating handle, to provide quick positive switching action independent of the speed of 
the operating handle. 


E. Switches shall be manually operated unless electrically tripped as shown on the drawings. 
Electrically tripped switches shall be designed to be closed only after the opening spring has 
been charged, ready for electrical opening by solenoid or manual opening by the mechanical 
pushbutton. 


F. Provide class L fuses as shown on the drawings. 


* Note to Spec. Writer — Optional 
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G. “Supply electrically-tripped switch(es) with the following accessories where indicated on the 
drawing: 
1. Ground fault protection including test panel. 
2. Single-phase protection to open the switch(es) upon loss of any phase from the source. 
3. Blown fuse protection to open the switch upon blowing of one or more of the fuses. 


2.14 QUICK-MAKE/QUICK-BREAK FUSIBLE SWITCHES 


A. Protective devices shall be quick-make/quick-break fusible switches as manufactured by 
Cutler-Hammer type FDP. Fusible switches 30 amperes through 600 amperes frames shall 
be furnished with rejection class “R” or “J” type fuse clips unless otherwise scheduled. 
Fusible switches 800 amperes through 1200 amperes shall be furnished with class L fuse 
clips. Switches shall incorporate safety cover interlocks to prevent opening the cover with the 
switch in the ON position or prevent placing the switch in the ON position with the cover 
open. Provide defeater for authorized personnel. Handles shall have provisions for 
padlocking and shall clearly indicate the ON or OFF position. Front cover doors shall be 
padlockable in the closed position. 


B. “Provide a UL listed 120-volt AC shunt trip for 400- through 1200-ampere switches. 


C. “Provide a zero sequence ground protection system including test panel. Ground fault relay 
shall include separate time and current pick-up adjustments. 


* Note to Spec. Writer — Optional 
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